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Partial translation of Japanese Laid-Open Publication No. 8- 
87009 

Title of the invention: Reflection type liquid crystal dis- 
play device and reflection type color liquid crystal display 
5 device 

[0030] 

In this arrangement, an incoming light ray, which has 
come from over this reflection type liquid crystal display 

10 device as indicated by arrow in FIG, 1, enters the display 
part 53 of the device as an incident light ray 11. Next, the 
incident light ray 11 is transmitted through the liquid crys- 
tal element 31 and the polarizing film 20 and then reflected 
from the blaze reflection plate 23 as a reflected light ray 

15 12. Thereafter, the reflected light ray 12 is directed toward 
a viewing direction 40, i.e., a direction in which the user 
fixes his or her eyes on this display device. In a normal 
operating environment, the incoming light ray 11, which has 
been incident on this display device from over the device, is 

20 reflected as the reflected light ray 12 vertically to the 
display part 53. 
[0031] 

To reduce the unwanted reflection of the incident light 
ray 11 from the lower surface of the polarizing film 20, a 
25 material having a refractive index closer to that of the po- 



larizing film 20 as a protective film is preferably selected 
as the matching agent 32. Examples of the matching agent 32 
include polycarbonate (PC), polymethyl methacrylate (PMMA) and 
silicon oil. This selection is made to avoid an undesirable 
5 situation where the brightness of the image displayed is af- 
fected by the decrease in the quantity of the incident light 
ray 11 that reaches the blaze reflection plate 23. 
[0032] 

FIG. 2 is cross -sectional view of the blaze reflection 
10 plate 23 shown in FIG. 1. The structure of the blaze reflec- 
tion plate 23 according to the first example will be de- 
scribed. As shown in FIG. 2, the blaze reflection plate 23 
may have a blaze- shaped reflection plane (which will be herein 
referred to as a " blaze plane " ) just like a washboard , in 
15 which a plurality of tilted portions is regularly arranged, on 
one surface thereof. In this first example, the angle formed 
by these regularly arranged, tilted portions of the blaze 
plane with a horizontal plane, i.e., a blaze angle 24, is set 
to 20 degrees. The blaze groove width, i.e., the pitch of the 
20 diffraction grating, is set to 35 Aim. 



2 



-Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 08-087009 
(43)Date of publication of application : 02.04.1996 



(51)Int.CL 



G02F 1/1335 

G02F 1/1335 

G02B 5/08 

G02B 5/20 



(21 Application number : 06-224574 
(22)Date of filing : 20.09.1 994 



(71 Applicant : HITACHI LTD 

(72)Inventor : HIYAMA IKUO 

ARIMOTO AKIRA 
KONDO KATSUMI 

rro osamu 



(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE AND REFLECTION TYPE 
COLOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To obtain a bright and high definition 
reflection type color liquid crystal display device which 
does not require a backlight, whose power consumption 
is low and whose contrast ratio is high by efficiently 
reflecting external light from an upper part where light 
quantity is large in a visible direction. 
CONSTITUTION: This reflection type color liquid crystal 
display device is constituted of a display part 53 and a 
processing part 52 and connected through an angle 
setting means 35. The display part 53 is constituted of a 
liquid crystal display part 30 functioning as a liquid 
crystal display means constituted of a polarizing film 20, 
a liquid crystal element 31 and a color filter 33, etc., a 
blaze reflection plate 23 functioning as a reflection 
means, a matching agent 32 and a binder 34. The liquid 
crystal display means efficiently transmits incident light 
1 1 from an upper direction where the light quantity is 
large and out of a normal direction, and the reflection 
means reflects the light transmitted through the liquid 

crystal display means as reflected light 12 in the visible direction 40 being the normal direction. 
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